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DETAILED ACTION 
Response to Amendment 

1 . The 35 U.S.C. 1 02(b) rejection of claim 1 5 over Coates is withdrawn due to 
Applicant's amendment dated 10/22/10. 



Response to Arguments 
Withdrawn Rejections 

2. The 35 U.S.C. 1 03(a) rejections of claims 1-11,14,1 7-38, 40-41 over Ito as the 
primary reference, are withdrawn due to Applicant's arguments dated 10/22/10. 



New Rejections 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 



Claim Rejections - 35 USC § 112 

3. Claims 1 5, 42-48 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claim 15 depends on claim 1 , and claims 42-48 
depend on claim 15. While parent claim 1 recites an alignment layer, claim 15 recites a 
polymer precursor for preparing the alignment layer of claim 1 . It is unclear whether it is 
the alignment layer that is being claimed in claim 1 5 and its dependent claims, or just 
the polymer precursor for preparing the alignment layer. Furthermore, it is unclear how 
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the polymer film can be a TAC or DAC film in claim 44, when claim 1 5 recites a 
polyimide. 



Claim Rejections - 35 USC § 102 

4. Claims 1 , 3-6, 1 7-21 , 27-28, 31 , 33-35, 38 are rejected under 35 U.S.C. 1 02(b) 
as being anticipated by Winkler2 (US 6,538,712). 

Regarding claims 1 , 3, 28, 31 , Winkler2 teaches an alignment layer for aligning 
liquid crystal molecules, said alignment layer comprising (a) a polymer film formed from 
a polymer (polyimide, column 7, lines 55-60) which is soluble in monochlorobenzene 
(column 8, lines 17-18). Winkler2 teaches that a solution of reactive mesogen in 
monomeric form is coated onto the polymer film of the alignment layer after preparation 
of said alignment layer (column 8, lines 49-50) where the solvent is monochlorobenzene 
(column 8, lines 65-67, column 9, line 1 ) and thus (b) at least one of the reactive 
mesogen in monomeric form is expected to infiltrate the polymer layer, the solvent 
monochlorobenzene being a carrier, and hence be present within the polymer film of the 
alignment layer after preparation of said alignment layer. As such, the alignment layer 
contains unreacted polymerizable groups in said at least one reactive mesogen which is 
not said polymer used to form said polymer film of said alignment layer. The amount of 
infiltrated reactive mesogen monomer is not expected to be large since the infiltration 
time is short (30 seconds to 5 minutes, column 9, lines 20-24), and thus corresponds to 
a small amount relative to the bulk of the polymer film, which is characteristic of an 
additive. 
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Regarding claim 4, although Winkler2 fails to teach that the alignment layer is 
obtainable from a precursor material comprising at least one reactive mesogen, and 
even though product by process claims are limited by and defined by the process, 
determination of patentability is based on the product itself. The patentability of a 
product does not depend on its method of production. If the product in the product-by- 
process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process. See 
MPEP 21 1 3. In the instant case, Winkler2 teaches the alignment layer comprising (a) 
polymer film formed from a polymer and (b) at least one reactive mesogen additive in 
monomeric form within said polymer film, as described above. 

Regarding claim 5, Winkler2 teaches that the alignment layer is a solvent 
processed film wherein said alignment layer is formed from a solution of said polymer 
(solvent cast, column 8, lines 6-10). 

Regarding claim 6, Winkler2 teaches that the polymer film is a solvent processed 
polyimide film (solvent cast, column 8, lines 6-10, polyimide, column 7, lines 55-60). 
Although Winkler2 fails to teach that the alignment layer is obtained from a precursor 
solution of polyimide precursor and said at least one reactive mesogen, and even 
though product by process claims are limited by and defined by the process, 
determination of patentability is based on the product itself. The patentability of a 
product does not depend on its method of production. If the product in the product-by- 
process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process. See 
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MPEP 21 13. In the instant case, Winkler2 teaches the alignment layer comprising (a) a 
polyimide film and (b) at least one reactive mesogen additive in monomeric form within 
said polyimide film, as described above. 

Regarding claim 17, Winkler2 teaches a laminate comprising the alignment layer 
and a film comprising a polymerized liquid crystal material (abstract). 

Regarding claim 18, Winkler2 teaches a method of preparing a laminate, said 
method comprising providing a layer of polymerizable liquid crystal material onto an 
alignment layer, aligning the liquid crystal material into uniform orientation, and 
polymerizing the liquid crystal material (abstract). 

Regarding claims 19-21 , Winkler2 teaches a liquid crystal display device, which 
is an electro-optical device, comprising the alignment layer (column 7, lines 45-60). 

Regarding claim 27, although Winkler2 fails to teach that the alignment layer is 
obtained from a polymer precursor or polymer precursor solution to which said at least 
one reactive mesogen is added before processing or polymerizing of the polymer 
precursor, and even though product by process claims are limited by and defined by the 
process, determination of patentability is based on the product itself. The patentability 
of a product does not depend on its method of production. If the product in the product- 
by-process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process. See 
MPEP 21 13. In the instant case, Winkler2 teaches the alignment layer comprising (a) a 
polymer film formed from a polymer and (b) at least one reactive mesogen additive in 
monomeric form within said polymer film, as described above, where said at least one 
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reactive mesogen is physically trapped within said polymer in that it is trapped within the 
polymer matrix upon evaporation of the solvent carrier after solvent-processing as 
described above. 

Regarding claim 33, although Winkler2 fails to teach that the alignment layer is 
obtainable from a precursor material comprising said at least one reactive mesogen and 
material for forming said polymer film, and even though product by process claims are 
limited by and defined by the process, determination of patentability is based on the 
product itself. The patentability of a product does not depend on its method of 
production. If the product in the product-by-process claim is the same as or obvious 
from a product of the prior art, the claim is unpatentable even though the prior product 
was made by a different process. See MPEP 21 13. In the instant case, Winkler2 
teaches the alignment layer comprising (a) a polymer film formed from a polymer and 
(b) at least one reactive mesogen additive in monomeric form within said polymer film, 
as described above. 

Regarding claim 34, although Winkler2 fails to teach that said alignment layer is 
obtained by applying to a substrate a precursor material comprising a solution of the 
polymer used to form said polymer film, wherein said solution further contains said at 
least one reactive mesogen, where the solution is then heated to remove excess 
solvent, and even though product by process claims are limited by and defined by the 
process, determination of patentability is based on the product itself. The patentability 
of a product does not depend on its method of production. If the product in the product- 
by-process claim is the same as or obvious from a product of the prior art, the claim is 
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unpatentable even though the prior product was made by a different process. See 
MPEP 21 1 3. In the instant case, Winkler2 teaches the alignment layer comprising (a) a 
polymer film formed from a polymer and (b) at least one reactive mesogen additive in 
monomeric form within said polymer film, as described above. 

Regarding claim 35, although Winkler2 fails to teach that the alignment layer is 
obtained by applying to a substrate a precursor material comprising said at least one 
reactive mesogen and a polymer precursor for forming said polymer film, and then 
subjecting the precursor material to polymerization, and even though product by 
process claims are limited by and defined by the process, determination of patentability 
is based on the product itself. The patentability of a product does not depend on its 
method of production. If the product in the product-by-process claim is the same as or 
obvious from a product of the prior art, the claim is unpatentable even though the prior 
product was made by a different process. See MPEP 21 1 3. In the instant case, 
Winkler2 teaches the alignment layer comprising (a) a polymer film formed from a 
polymer and (b) at least one reactive mesogen additive in monomeric form within said 
polymer film, as described above. 

Regarding claim 38, Winkler2 teaches an alignment layer for aligning liquid 
crystal molecules, said alignment layer comprising (a) a polymer film formed from a 
polymer (polyimide, column 7, lines 55-60) which is soluble in monochlorobenzene 
(column 8, lines 17-18). Winkler2 teaches that a solution of reactive mesogen in 
monomeric form is coated onto the polymer film of the alignment layer after preparation 
of said alignment layer (column 8, lines 49-50) where the solvent is monochlorobenzene 
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(column 8, lines 65-67, column 9, line 1) and thus (b) at least one of the reactive 
mesogen in monomeric form is expected to infiltrate the polymer layer, the solvent 
monochlorobenzene being a carrier, and thus be present within the polymer film of the 
alignment layer after preparation of said alignment layer. As such, the alignment layer 
contains unreacted polymerizable groups in said at least one reactive mesogen which is 
not said polymer used to form said polymer film of said alignment layer. The amount of 
infiltrated reactive mesogen monomer is not expected to be large since the infiltration 
time is short (30 seconds to 5 minutes, column 9, lines 20-24), and thus corresponds to 
a small amount relative to the bulk of the polymer film, which is characteristic of an 
additive. 

5. Claims 15, 42, 47-48 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kumar, WO01/18594 (US 6,939,587 is the US equivalent that is used here). 

Regarding claim 15, Kumar teaches a polymer precursor for preparing an 
alignment layer comprising at least one polymerizable mesogen and a polyimide 
polymer (reactive liquid crystal monomer, aligning agent such as a low-temperature- 
curable polyimide, column 8, lines 8-10. alignment, column 8, lines 20-25). 

Regarding claims 42, 47-48, Kumar teaches that phase separation of the reactive 
mesogen from the polymer precursor is induced by irradiation of polarized UV light 
(reactive liquid crystal, column 8, lines 20-25). Thus the amount of reactive mesogen 
remaining in the polymer precursor after phase separation is expected to be very small. 
As such, in the absence of a showing to the contrary, the amount of residual reactive 



Application/Control Number: 10/567,552 Page 9 

Art Unit: 1794 

mesogen is expected to be well within the claimed range of less than 50% by weight, 
and to overlap the claimed range of 0.5 to 4%, or 1 to 2%. 



Claim Rejections - 35 USC § 103 

6. Claims 2, 1 4, 22-24, 32 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Winkler2 as applied to claims 1 , 3-6, 17-21 , 27-28, 31 , 33-35, 38 
above. 

Winkler2 teaches the alignment layer comprising (a) a polymer film formed from 
a polymer and (b) at least one reactive mesogen additive in monomeric form within said 
polymer film, as described above. 

Regarding claims, 2, 22-24, the amount of infiltrated reactive mesogen is not 
expected to be large since Winkler2 teaches that the infiltration time is short (30 
seconds to 5 minutes, column 9, lines 20-24), and thus corresponds to a small amount 
relative to the bulk of the polymer film, which is characteristic of an additive, a common 
amount being one that is within a range of less than 5% by weight, which is within the 
claimed range of less than 50%, or less than 20% or less than 10%. 

Regarding claim 14, the amount of infiltrated reactive mesogen is not expected to 
be large since Winkler2 teaches that the infiltration time is short (30 seconds to 5 
minutes, column 9, lines 20-24), and thus corresponds to a small amount relative to the 
bulk of the polymer film, which is characteristic of an additive, a common amount being 
one that is within a range of less than 5% by weight which contains the claimed range of 
0.5 to 4%. 
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Regarding claim 32, the amount of infiltrated reactive mesogen is not expected to 
be large since Winkler2 teaches that the infiltration time is short (30 seconds to 5 
minutes, column 9, lines 20-24), and thus corresponds to a small amount relative to the 
bulk of the polymer film, which is characteristic of an additive, a common amount being 
one that is within a range of less than 5% by weight which contains the claimed range of 
1 to 2%. 

Although Winkler2 fails to teach that the alignment layer is obtainable from a 
precursor material that comprises 1 to 2% of said at least one reactive mesogen, and 
even though product by process claims are limited by and defined by the process, 
determination of patentability is based on the product itself. The patentability of a 
product does not depend on its method of production. If the product in the product-by- 
process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process. See 
MPEP 21 1 3. In the instant case, Winkler2 teaches the alignment layer comprising (a) 
polymer film formed from a polymer and (b) at least one reactive mesogen additive in 
monomeric form within said polymer film, as described above. 

7. Claim 7 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Winkler2 
as applied to claims 1 , 3-6, 1 7-21 , 27-28, 31 , 33-35, 38 above, and further in view of 
Tsuboyama (US 5,099,344). 

Winkler2 teaches the alignment layer comprising (a) a polymer film formed from 
a polymer and (b) at least one reactive mesogen additive in monomeric form within said 
polymer film, as described above. In addition, Winkler2 teaches that the polymer film is 
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a polyimide film (column 7, lines 55-60), but is silent regarding the specifics of the 
polyimide film. 

However, Tsuboyama teaches an alignment layer that comprises a polyimide 
film (column 4, lines 7-1 5) that has repeating units of formula A of Applicant (column 55, 
lines 35-50) for the purpose of providing the desired alignment characteristics. 

Therefore, since Winkler2 is silent regarding the specifics of the polyimide film, it 
would have been necessary and hence obvious to have looked to the prior art for a 
suitable one. As such, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made, to have provided a polyimide that has repeating units 
of formula A of Applicant, as a polyimide in the polyimide film of Winkler2, in order to 
obtain the desired alignment characteristics, as taught by Tsuboyama. 
8. Claims 1 0-1 1 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Winkler2 (US 6,538,71 2) in view of Ichimura (US 6,001 ,277). 

Winkler2 teaches an alignment layer for aligning liquid crystal molecules, said 
alignment layer comprising (a) a layer (column 7, lines 55-60) which is soluble in 
monochlorobenzene (column 8, lines 1 7-1 8). Winkler2 teaches that a solution of 
reactive mesogen in monomeric form is coated onto the polymer film of the alignment 
layer after preparation of said alignment layer (column 8, lines 49-50) where the solvent 
is monochlorobenzene (column 8, lines 65-67, column 9, line 1) and thus (b) at least 
one of the reactive mesogen in monomeric form is expected to infiltrate the polymer 
layer, the solvent monochlorobenzene being a carrier, and thus be present within the 
polymer film of the alignment layer after preparation of said alignment layer. As such, 
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the alignment layer contains unreacted polymerizable groups in said at least one 
reactive mesogen which is not said polymer used to form said polymer film of said 
alignment layer. The amount of infiltrated reactive mesogen monomer is not expected 
to be large since the infiltration time is short (30 seconds to 5 minutes, column 9, lines 
20-24), and thus corresponds to a small amount relative to the bulk of the polymer film, 
which is characteristic of an additive. Winkler2 fails to teach that the (a) layer is a 
command layer comprising an isomerizable azobenzene compound. 

However, Ichimura teaches an alignment layer for aligning liquid crystal 
molecules, where the alignment layer comprises an isomerisable azobenzene 
compound introduced by a polymeric precursor material comprising at least one 
reactive mesogen (4-(2-methacryloyloxyethoxy)azobenzene, column 36, lines 60-65, 
polymer, column 36, lines 1 -5), for the purpose of making said alignment layer (a) a 
command layer wherein changes in the orientational direction of the azobenzene induce 
a specific alignment of an LC material coated onto said alignment layer, for the purpose 
of providing the desired alignment switching characteristics. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have provided (a) a command layer comprising an 
isomerizable azobenzene compound, wherein changes in the orientational direction of 
the azobenzene induce a specific alignment of an LC material coated onto said 
alignment layer, as the (a) layer of the alignment layer of Winkler2, in order to obtain the 
desired alignment switching characteristics, as taught by Ichimura. 
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9. Claims 12, 29-30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Winkler2 as applied to claims 1 , 3-6, 1 7-21 , 27-28, 31 , 33-35, 38 above, and 
further in view of Winkler4 (US 6,320,634). 

Winkler2 teaches the alignment layer, comprising (a) a polymer film formed from 
a polymer and (b) at least one reactive mesogen in monomer form within said polymer 
film, as described above. 

Regarding claim 12, Winkler2 is silent regarding the details of the reactive 
mesogen. 

However, Winkler2 teaches that the alignment layer is used to form an O-plate 
compensator (column 6, lines 45-50). 

Winkler4 teaches that an O-plate compensator layer (column 1 1 , lines 5-10) is 
formed from a conventional reactive mesogen show below (C6M, liquid crystal 
monomer, Fig. 12B, column 10, lines 42-43) that is soluble in monochlorobenzene 
(C6M, column 1 1 , lines 55-60) which corresponds to a homolog of formula lla of 
Applicant where P 1 of Applicant = P 2 of Applicant = CH 2 =CHC0 2 = polymerizable group, 
x of Applicant = y of Applicant = 6 instead of 3, g 1 of Applicant = g 2 of Applicant = -0-, L 1 
of Applicant = L 2 of Applicant = L 3 of Applicant = L 5 of Applicant = L 6 of Applicant = H, L 4 
of Applicant = alkyl group with 1 C atom and Z 3 of Applicant = Z 4 of Applicant = -COO-. 



CH 3 

CH 2 =CHC0 2 (CH 2 ) 6 0^^-C0 2 -^ r )- 0 2C^r~^ 




0(CH 2 ) 6 0 2 CCH=CH 2 



Therefore, since Winkler2 is silent regarding the details of the reactive mesogen, 
it would have been necessary and hence obvious to have looked to the prior art for a 
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suitable type. As such, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made, to have used a conventional reactive mesogen of 
formula I la of Applicant, as the reactive mesogen in the alignment layer of Winkler2, in 
order to form an O-plate compensator layer, as taught by Winkler4. 

Regarding claims 29-30, the amount of infiltrated reactive mesogen is not 
expected to be large since Winkler2 teaches that the infiltration time is short (30 
seconds to 5 minutes, column 9, lines 20-24), and thus corresponds to a small amount 
relative to the bulk of the polymer film, which is characteristic of an additive, a common 
amount being one that is within a range of less than 5% by weight, which is within the 
claimed range of less than 0.5 to 4%, or 1 to 2% 

1 0. Claims 25-26, 36-37 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Winkler2 as applied to claims 1-6, 14, 17-24, 27-28, 31-35, 38 above, and further 
in view of Komatsu (US 5,989,758). 

Winkler2 teaches (a) a polymer film formed from a polymer and (b) at least one 
reactive mesogen additive within said polymer film, wherein the least one reactive 
mesogen is not said polymer used to form said polymer film, and wherein after 
preparation of said alignment layer, said alignment layer contains unreacted 
polymerizable groups in said at least one reactive mesogen additive, as described 
above. Winkler2 is silent regarding the birefringence of the alignment layer before and 
after addition of said at least one reactive mesogen. 

However, Komatsu teaches that an alignment layer can be optically isotropic 
(orientation substrate, column 24, lines 14-20) which means that the alignment layer 
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has a birefringence that is ideally zero, which is within the claimed range of less than 
0.05, or less than 0.01 , or less than 0.005, for the purpose of providing minimal optical 
interference. Komatsu teaches alignment layers that are non-mesogenic (column 22, 
lines 9-1 5) which are more likely to be isotropic. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have made the alignment layer of Winkler2, non- 
mesogenic, and to have provided it with a birefringence that is within a range of less 
than 0.05, or less than 0.005, where the birefringence of the alignment layer before 
addition of said at least one reactive mesogen has a birefringence of less than 0.01 , in 
order to minimize any optical interference, as taught by Komatsu. 
1 1 . Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over Winkler2 
(US 6,538,71 2) in view of Winkler4 (US 6,320,634). 

Winkler2 teaches an alignment layer for aligning liquid crystal molecules, said 
alignment layer comprising (a) a polymer film formed from a polymer, wherein said 
polymer film is a polyimide film (column 7, lines 55-60) which is soluble in 
monochlorobenzene (column 8, lines 1 7-1 8). Winkler2 teaches that a solution of 
reactive mesogen in monomeric form is coated onto the polymer film of the alignment 
layer after preparation of said alignment layer (column 8, lines 49-50) where the solvent 
is monochlorobenzene (column 8, lines 65-67, column 9, line 1) and thus (b) at least 
one of the reactive mesogen in monomeric form is expected to infiltrate the polymer 
layer, the solvent monochlorobenzene being a carrier, and thus be present within the 
polymer film of the alignment layer after preparation of said alignment layer. As such, 
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the alignment layer contains unreacted polymerizable groups in said at least one 
reactive mesogen which is not said polymer used to form said polymer film of said 
alignment layer. The amount of infiltrated reactive mesogen monomer is not expected 
to be large since the infiltration time is short (30 seconds to 5 minutes, column 9, lines 
20-24), and thus corresponds to a small amount relative to the bulk of the polymer film, 
which is characteristic of an additive. Winkler2 is silent regarding the details of the 
reactive mesogen monomer. 

However, Winkler2 teaches that the alignment layer is used to form an Opiate 
compensator (column 6, lines 45-50). 

Winkler4 teaches that an O-plate compensator layer (column 1 1 , lines 5-10) is 
formed from a conventional reactive mesogen shown below (C6M, liquid crystal 
monomer, Fig. 1 2B, column 1 0, lines 42-43) that is soluble in monochlorobenzene 
(C6M, column 1 1 , lines 55-60) which corresponds to a homolog of formula lla of 
Applicant where P 1 of Applicant = P 2 of Applicant = CH 2 =CHC0 2 = polymerizable group, 
x of Applicant = y of Applicant = 6 instead of 3, g 1 of Applicant = g 2 of Applicant = -0-, L 1 
of Applicant = L 2 of Applicant = L 3 of Applicant = L 5 of Applicant = L 6 of Applicant = H, L 4 
of Applicant = alkyl group with 1 C atom and Z 3 of Applicant = Z 4 of Applicant = -COO-. 




CH 3 



CH 2 =CHC0 2 (CH 2 ) 6 0 



co 2 



0(CH 2 ) 6 0 2 CCH=CH 2 



Therefore, since Winkler2 is silent regarding the details of the reactive mesogen 
monomer, it would have been necessary and hence obvious to have looked to the prior 
art for a suitable type. As such, it would have been obvious to one of ordinary skill in 
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the art at the time the invention was made, to have used a conventional reactive 
mesogen monomer of formula I la of Applicant, as the reactive mesogen monomer in the 
alignment layer of Winkler2, in order to form an O-plate compensator layer, as taught by 
Winkler4. 

1 2. Claim 40 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Winkler2 
(US 6,538,712) as evidenced by Lacker (US 4,944,576). 

Winkler2 teaches an alignment layer for aligning liquid crystal molecules, said 
alignment layer comprising (a) a layer (column 7, lines 55-60) which is soluble in 
monochlorobenzene (column 8, lines 17-18). Winkler2 teaches that a solution of 
reactive mesogen in monomeric form is coated onto the polymer film of the alignment 
layer after preparation of said alignment layer (column 8, lines 49-50) where the solvent 
is monochlorobenzene (column 8, lines 65-67, column 9, line 1) and thus (b) at least 
one of the reactive mesogen in monomeric form is expected to infiltrate the polymer 
layer, the solvent monochlorobenzene being a carrier, and thus be present within the 
polymer film of the alignment layer after preparation of said alignment layer. As such, 
the alignment layer contains unreacted polymerizable groups in said at least one 
reactive mesogen which is not said polymer used to form said polymer film of said 
alignment layer. The amount of infiltrated reactive mesogen monomer is not expected 
to be large since the infiltration time is short (30 seconds to 5 minutes, column 9, lines 
20-24), and thus corresponds to a small amount relative to the bulk of the polymer film, 
which is characteristic of an additive. The reactive mesogen in monomeric form 
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inherently functions as a plasticizer to improve the processibility of the polymer of the 
polymer film, as evidenced by Lacker. 

Lacker teaches that a mesogen compound inherently functions as a plasticizer to 
improve the processibility of the polymer matrix (liquid crystal, fraction is retained in the 
polymer as isotropic plasticizers, column 5, lines 40-45). 

1 3. Claim 41 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Winkler2 
(US 6,538,712). 

Winkler2 teaches an alignment layer for aligning liquid crystal molecules, said 
alignment layer comprising (a) a layer (column 7, lines 55-60) which is soluble in 
monochlorobenzene (column 8, lines 17-18). Winkler2 teaches that a solution of 
reactive mesogen in monomeric form is coated onto the polymer film of the alignment 
layer after preparation of said alignment layer (column 8, lines 49-50) where the solvent 
is monochlorobenzene (column 8, lines 65-67, column 9, line 1) and thus (b) at least 
one of the reactive mesogen in monomeric form is expected to infiltrate the polymer 
layer, the solvent monochlorobenzene being a carrier, and thus be present within the 
polymer film of the alignment layer after preparation of said alignment layer. As such, 
the alignment layer contains unreacted polymerizable groups in said at least one 
reactive mesogen which is not said polymer used to form said polymer film of said 
alignment layer. The amount of infiltrated reactive mesogen monomer is not expected 
to be large since the infiltration time is short (30 seconds to 5 minutes, column 9, lines 
20-24), and thus corresponds to a small amount relative to the bulk of the polymer film, 
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which is characteristic of an additive, a common amount being one that is within a range 
of less than 5% by weight. 

1 4. Claims 43-44 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Kumar as applied to claims 15, 42, 47-48 above, and further in view of Winkler4 (US 
6,320,634). 

Kumar teaches a polymer precursor for preparing an alignment layer, comprising 
at least one reactive mesogen and a polyimide polymer, as described above. Kumar is 
silent regarding the specific chemical structure of the reactive mesogen aside from 
teaching that it can be a diacrylate (column 8, lines 45-50). 

However, Kumar teaches that the reactive mesogen diacrylate is used to form a 
birefringent layer (column 7, lines 25-30). 

Winkler4 teaches that a birefringent layer (column 9, lines 39-40) can be formed 
from a conventional reactive mesogen diacrylate shown below (C6M liquid crystal 
monomer, Fig. 1 2B, column 1 0, lines 42-43) which corresponds to a homolog of formula 
I la of Applicant where P 1 of Applicant = P 2 of Applicant = CH 2 =CHC0 2 = polymerizable 
group, x of Applicant = y of Applicant = 6 instead of 3, g 1 of Applicant = g 2 of Applicant = 
-0-, L 1 of Applicant = L 2 of Applicant = L 3 of Applicant = L 5 of Applicant = L 6 of Applicant 
= H, L 4 of Applicant = alkyl group with 1 C atom and Z 3 of Applicant = Z 4 of Applicant = - 
COO-. 



CH 2 =CHC0 2 (CH 2 ) 6 0 
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Therefore, since Kumar is silent regarding the specific chemical structure of the 
reactive mesogen diacrylate, it would have been necessary and hence obvious to have 
looked to the prior art for a suitable one. As such, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made, to have provided a 
conventional reactive mesogen diacrylate of formula I la of Applicant, as the reactive 
mesogen diacrylate in the polymer precursor of Kumar, in order to obtain the desired 
birefringent layer, as taught by Winkler4. 

1 5. Claims 45-46 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Kumar as applied to claims 15, 42, 47-48 above, and further in view of Komatsu (US 
5,989,758). 

Kumar teaches a polymer precursor for preparing an alignment layer, said 
polymer precursor comprising at least one reactive mesogen additive and a polyimide 
polymer, wherein the amount of residual reactive mesogen is expected to be very small 
after phase separation from the polymer precursor, as described above. Kumar is silent 
as to whether the polymer precursor can form an alignment layer having a birefringence 
within a range of less than 0.05 or 0.005. 

However, Komatsu teaches that an alignment layer can be optically isotropic 
(orientation substrate, column 24, lines 14-20) which means that the alignment layer 
has a birefringence that is ideally zero, which is within the claimed range of less than 
0.05, or less than 0.01 , or less than 0.005, for the purpose of providing minimal optical 
interference. Komatsu teaches alignment layers that are non-mesogenic (column 22, 
lines 9-1 5) which are more likely to be isotropic. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have made the polymer precursor of Kumar, non- 
mesogenic, and to have formed it into an alignment layer with a birefringence that is 
within a range of less than 0.05, or less than 0.005, in order to minimize any optical 
interference, as taught by Komatsu. 

Allowable Subject Matter 

1 6. Claims 8-9, 1 3 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

1 7. Claim 44 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

Response to Arguments 

1 8. Applicant's arguments have been considered but are moot in view of the new 
ground(s) of rejection. 



Application/Control Number: 10/567,552 Page 22 

Art Unit: 1794 

Any inquiry concerning this communication shouid be directed to Sow-Fun Hon 
whose telephone number (571)272-1492. The examiner can normally be reached 
Monday to Friday from 1 0:00 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Angela Ortiz, can be reached at (571)272-1206. The fax phone number for 
the organization where this application or proceeding is assigned is (571)273-8300. 

Information regarding ihe status of at! application may be obtained from the Patent Application Information 
Retrieval (PAIR) system. Status information for published applications may be obtained from either Private PAIR 
or Public PAIR. Status information for unpublished applications is available through Private PAIR only. For more 
information about the PAIR system, see http://pair-cltrecS.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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